Abstract. A comparison of identified faunal assemblages from the Dorset site of Phillip's Garden indicates that harp seal hunting was the main focus of activity throughout the site's occupation. Despite the highly specialized nature of site use, it appears that reliance on harp seal decreased over time while fish and birds became increasingly important. These changes may reflect longer seasonal occupations at the site in later centuries, and/or a decrease in the local availability of harp seal. The observed shift coincides with the onset of a local climatic warming trend, which might have affected harp seal movements in the area. Dorset subsistence and settlement patterns in Newfoundland are still poorly understood due to a lack of preserved faunal assemblages in the region. The temporal trend illustrated here indicates that we cannot assume that these patterns were static throughout the Dorset occupation of the island.
Introduction
The Dorset Paleoeskimo have often been distinguished from earlier Paleoeskimo groups by their larger site size, more substantial dwelling structures, and thicker midden deposits (see Maxwell 1985:197; McGhee 1990 McGhee :63-68, 1996 Renouf 1993:202) . The Dorset site of Phillip's Garden (EeBi-1), on the northwest coast of Newfoundland ( Fig. 1) , represents an extreme expression of this trend. An intensively occupied seal hunting camp, it is the largest known Dorset site in Newfoundland, and one of the largest reported in the eastern Arctic (Renouf 1993:198) . Over 50 house depressions are visible on the ground surface, and a total of at least 70 houses is estimated based on a recent magnetometer survey of the site (Eastaugh 2002) . Radiocarbon dates on charcoal range between 2140Ϯ100 B.P. (Beta-23976) and 1321Ϯ49 B.P. (P-737) (Fig. 2) , indicating that the site was in use for a 700-year period.
Previous discussions of the faunal remains from Phillip's Garden have highlighted the specialized nature of subsistence activities at the site. Several analysts illustrate the dominance of seal remains, in particular those of harp seal, among the excavated faunal collections from the site (Harp 1976; Linehan 1990; Murray 1992 ; Renouf 2000 Renouf and Murray 1999) . Their work implies a near-exclusive reliance on harp seal throughout the occupation of Phillip's Garden. However, a recently excavated midden feature contains an unusually large proportion of fish and bird bone, suggesting that subsistence practices varied at the site over the course of its occupation (Hodgetts 2002) . For the first time, the faunal data from different phases of occupation at Phillip's Garden have been synthesized, in order to examine the possibility of subsistence change through time at the site.
Harp Seal-The Prey of Choice
The intensity of occupation at Phillip's Garden, and the narrow focus of hunting activity that took place there is, no doubt, related to the large numbers of harp seals that concentrate in the area each spring. Harp seals move through the Strait of Belle Isle, which separates Newfoundland's Northern Peninsula from Labrador and Quebec, twice each year (Sergeant 1991) . In December, they move southward from the Arctic to their breeding grounds in the Gulf of St. Lawrence. Harp seals are found on the Newfoundland side only occasionally at this time, and are reported to be more common on the Quebec side of the Strait (LeBlanc 1996 (LeBlanc :26-27, 2000a . The return migration takes place in April and May, when seals move north along with the retreating pack ice (Fig. 3) . At this time, they are available in large numbers near Phillip's Garden (LeBlanc 1996 (LeBlanc :28-36, 2000a .
The Point Riche Peninsula, where Phillip's Garden is situated, occupies a unique position with respect to the movements of harp seals (LeBlanc 1996 (LeBlanc , 2000a . Harp seal prey species, and therefore harp seals, concentrate in the waters close to the site. Harp seals feed directly on planktonic organisms, particularly Euphasiids. They also feed on species further up the food chain, which themselves feed on Euphasiids. Of particular importance in this regard are capelin (Mallotus villosus), the harp seal's most important prey species in subarctic waters, and northern shrimp (Pandalus borealis) (Sergeant 1991:65-70) . All of these harp seal prey species are most abundant in areas of marine upwelling, where large communities of plankton are found (LeBlanc 1996:32-35; Parsons 1980) . Such upwelling occurs along the steep edges of deep-water channels, such as the Esquiman Channel off the west coast of Newfoundland (Fig. 4) . When the Gulf of St. Lawrence harp seal population resumes feeding after the moult, individuals concentrate along the Esquiman Channel where their prey are most abundant (LeBlanc 2000a:26) . Less than one kilometer away, the Point Riche Peninsula at Port au Choix is the closest point of land along the channel's entire length (Fig. 4) . During their spring migration, concentrations of harp seals are therefore found closer to Port au Choix than anywhere else on the west coast of Newfoundland or the Quebec Lower North Shore (LeBlanc 1996 (LeBlanc , 2000a . This unique situation probably accounts for the development of the unusually large Dorset site at Phillip's Garden.
Faunal Evidence from Phillip's Garden
This analysis is restricted to reasonably large faunal assemblages from midden features that have produced charcoal-based radiocarbon dates. Faunal remains have been recovered from both midden deposits and dwelling features at Phillip's Garden. Because of the different formation processes involved, however, the two types of assemblages are not directly comparable. Middens are secondary or tertiary refuse deposits that contain bone from animal carcasses that have been processed (often extensively) elsewhere. The animal bone from a dwelling reflects the food preparation and consumption activities that took place within, but is also the product of human trampling and cleaning episodes. In order to reduce the number of confounding factors influencing the data, only the midden assemblages, which are more numerous and generally larger than the dwelling assemblages, will be examined. Samples deemed too small to be representative have been excluded from this study. Amorosi et al. (1996: 132-134) examine the influence of sample size on the relative proportions of major taxa (defined as those which together account for 60-80 percent of the total) in midden assemblages from the Norse western settlement of Greenland. They demonstrate that once the NISP for the major taxa reaches 300-400, further increases in sample size do not significantly alter the relative percentages of these taxa. Phocids are the dominant taxon in all of the Phillip's Garden assemblages. Therefore, a minimum sample size of 400 seal specimens was set for this analysis. Five assemblages meet the criteria outlined above. All exceed the minimum sample size, containing over 900 seal specimens each. They were collected from the following middens ( These assemblages were identified by four different analysts with access to different reference collections. However, because of the large sample sizes, and because this research focuses on temporal changes in very broad taxonomic categories (fish, bird, and seal), it is unlikely that inter-observer error has significantly influenced the results. Amorosi et al. (1996: 139-142) demonstrated highly significant correlations between the relative proportions of taxonomic categories in assemblages identified by different analysts. This was true both when two analysts identified different sub-samples of the same assemblage, and when two analysts identified different assemblages from sites of similar cultural affiliation, location, size, period, and social status. In both cases, "any individual differences, or differences in recording system, were overwhelmed by the patterning inherent in the data" (Amorosi et al. 1996:141) . Figure 2 shows the temporal relationship between the middens under consideration and all other available radiocarbon dates from Phillip's Garden. The selected faunal assemblages fall into three periods of occupation at Phillip's Garden. Feature 49 represents the initial stages of occupation at the site. Features 52 and 77 were created during the middle period of occupation, when the site appears to have been used most intensively (Erwin 1995; Renouf and Murray 1999:130) . Feature 2T and Feature 73 were created towards the end of the site's use. Figure 6 presents the relative proportions of various faunal classes in the study assemblages. The percentages were calculated based on NISP counts for all identifiable material. Seal bone is difficult to identify to species because of the high degree of morphological variation within species, and the many similarities between species. In the assemblages in question, harp seal comprises between 92.5% and 100% of the seal bone that could be positively identified to species. The vast majority of bones in the general "seal" category are probably also harp seal.
These data illustrate the overwhelming importance of harp seal throughout the occupation of Phillip's Garden; seal is the dominant category in all five assemblages. The proportion of seal remains is extremely high, and remarkably consistent, in the three earliest assemblages. At Feature 49, seals comprise 96.1% of the identified faunal material, at Feature 52 they make up 99.4%, and at Feature 77 they account for 97.6%. Fish, bird, and tiny amounts of whale and terrestrial mammal bone make up the remainder of these assemblages. The percentage of seal among the identified faunal remains is noticeably smaller in the other two assemblages. It drops to 81.4% at Feature 2T, where fish comprise 9.4%, birds 8.9%, and other mammals 0.3% of the assemblage. At Feature 73, the proportion of seal is even lower, at 70.8%. Fish, found only rarely elsewhere on the site, make up 25.1% of the identified specimens from this midden. Birds make up an additional 3.8%, other mammals another 0.3%. Note that the "other mammal" category is not visible in Figure 6 because it makes up less than 0.5% of each assemblage. Thus, there is an increase in the importance of non-seal taxa through time. Figure 7 , which presents the 95% confidence intervals (established using Student's t-distribution) for the percentage of non-seal taxa within each of the assemblages, highlights this trend. There is no overlap between any of the error ranges, indicating that there are significant differences (at the 0.05 level) in the proportion of nonseal taxa in all five assemblages. This is not unexpected, as these middens represent different occupational episodes. There are, however, striking similarities between the three earliest assemblages, where non-seal taxa comprise less than 5%. There is a marked increase in non-seal taxa in the later assemblages, to over 15% in the assemblage from Feature 2T, and over 25% in Feature 73.
There are several potential explanations for the noticeably larger percentages of fish and bird bone in the faunal material from Features 2T and 73 than in any of the other assemblages. Archaeological recovery methods may have played a role and/or conditions for the preservation of fish and bird bone may have been more favourable within Feature 2T and Feature 73 than elsewhere on the site. The larger proportion of non-seal taxa could also be attributed to a different season of occupation, or a change in the availability of harp seals in the area. Each of these options will be addressed in turn.
Recovery and Preservation
Excavation methods were consistent across the site. All excavated material was dry sieved through 4 mm mesh. A 10% sample from each deposit within every 1 m 2 excavation unit was wet screened through 0.5 mm mesh. Differential recovery can therefore be ruled out as an explanation for the markedly different proportions of fish and bird bone in the assemblages under discussion.
Although bone preservation is unusual on sites in Newfoundland because of the slow development and acidic nature of the soils across the island, there is excellent bone preservation at Phillip's Garden, as attested by the presence of fragile fish, bird, and juvenile seal bones in all of the assemblages in question. This results partly from the limestone bedrock of the Port au Choix area, which buffers the acidic peat above. The large volume of material deposited at the site no doubt also contributes to the excellent preservation. A midden deposit creates its own anaerobic micro-environment, and thereby promotes the preservation of organic material.
Nonetheless, ratios of identified to unidentified fragments indicate that preservation conditions were not consistent across the site. Given that weathering, fragmentation, and decomposition will all have a negative impact on the ability to identify archaeological bone, the ratio of identified to unidentified fragments is taken here as a proxy measure of the level of preservation within an assemblage. This technique cannot be applied to all archaeological bone assemblages since factors other than preservation conditions can also bring about a high degree of fragmentation. Human groups frequently process terrestrial mammal bones, particularly those of large-bodied animals such as caribou, in order to extract marrow and grease. However, seal bones dominate the Phillip's Garden assemblages, and their structure makes it extremely difficult to extract marrow and grease. Seal longbone shafts lack the marrow cavities found in terrestrial mammals, and are filled instead with cancellous bone. Any digestible matter is therefore dispersed in tiny pockets throughout the bone, making it difficult to remove. Seal bone grease is also difficult to extract because it is liquid at room temperature. It cannot be released by boiling and can only be rendered at low temperatures using modern technical equipment (Shahidi et al. 1994) . Numerous archaeological examples indicate that pinniped bones are rarely processed by humans, and are generally far more complete than ungulate bones from the same sites (CruzUribe and Klein 1994; Hodgetts 1999; Lyman 1991) . Thus, in the case of Phillip's Garden, where seal remains comprise the bulk of the faunal samples and there is no indication of carnivore activity, fragmentation is likely to be a product of natural destructive agents. The ratio of identifiable to unidentifiable fragments therefore reflects preservation conditions; the higher the ratio, the better the preservation. Table 1 presents these ratios for the Phillip's Garden assemblages.
Given the fragile nature of many fish and bird bones, a positive correlation would be expected between their numbers and the ratios in Table 1 if preservation conditions accounted for the importance of the three main taxonomic groups within each assemblage. Instead, Feature 49 and Feature 77, which have the two highest ratios of identified to unidentified fragments (0.53 and 0.58 respectively), have considerably smaller proportions of fish and bird bone than either Feature 2T or Feature 73, both of which have much lower ratios (0.18 and 0.43 respectively). Spearman's rank order correlation coefficient indicates a weak negative correlation between the proportion of fish and bird remains in each assemblage and the ratio of identified to unidentified fragments, but it is not significant at the 0 .1 level (r s ϭϪ0.245, pϾ0.20) . Clearly, the two variables are not positively correlated. This suggests that the increase in non-seal taxa over time is a real phenomenon, not a product of preservation. Our data may actually underestimate the importance of fish and bird in the two later features (2T and 73) relative to the earlier ones (49, 77, and to a lesser degree 52) because the later assemblages appear generally less well-preserved.
Seasonality
Another potential explanation for the different proportions of seal and non-seal taxa in these assemblages is that they represent different seasons of activity. The presence of juvenile seal bone in all of the features under discussion indicates that seals were hunted in the spring, shortly after the birth of the newborn seals. A December harp seal hunt during the southward migration has also been demonstrated on the basis of measurement data at Feature 49, Feature 77, Feature 2T, and Feature 73 (Hodgetts, in press a and b), and remains a strong possibility at Feature 52, though it has yet to be conclusively demonstrated. The relative importance of these two hunts cannot be assessed based on the measurement data given the current sample sizes (Hodgetts, in press b), but the vast quantities of harp seal remains from these features suggest a tendency to exploit the seals when they were most plentiful in the area, during their northward migration in the spring. The harp seal bones from Phillip's Garden represent specimens killed during the early winter and spring migrations. One can therefore assume that the site was occupied during both of these seasons. While it is relatively straightforward to demonstrate human presence on the site at certain times of year, absence is more difficult to establish. There is always a chance that Dorset groups were storing harp seal meat and fat, which would allow them to remain at the site when the harp seals were unavailable. If this was the case, one could reasonably expect them to supplement stored food with other, seasonally available resources. Some of the fish and bird species in the assemblages can act as seasonal indicators. Non-seal taxa are scarce in the assemblages from Features 49, 52, and 77, and seasonal migrants are present in only very small numbers ( Table 2 ). Those that are present, Canada goose, White-winged scoter, and Great auk, are all found in the area in the spring. It is most likely that these assemblages represent short-term, seasonal accumulations occurring during the harp seal migrations.
At Feature 2T and Feature 73, the higher percentages of non-seal taxa may indicate activity at periods other than during the spring and early winter harp seal migrations. Unfortunately, the issue is difficult to resolve for Feature 2T because few of the fish and bird species from this assemblage are seasonal migrants, making it difficult to determine a precise seasonal association for the remains. Harp seals play an important role in the Feature 2T assemblage, and their migrations were clearly the main focus of activity. The important non-seal taxa, such as sculpins and ducks, are potentially available year-round (though certain species within these groups are migratory). Herring gull and Great auk, the only seasonal migrants *Generally found in deep water, but follow the capelin into shallow near-shore waters in June and July (Templeman 1966) .
among the birds, are both available in spring and summer. The seasonal information from Feature 73 is also somewhat ambiguous. Like the other features, its large percentage of seal implies occupation centered on the harp seal migrations. There are, however, hints of possible summer activity as well. Cod is the fish most frequently identified in this assemblage. While Atlantic cod are present in Newfoundland waters year-round, they are generally found at depths of over 200 m (Lear 1989) . However, in June and July, they follow the spawning capelin in towards shore (Templeman 1966) , which would make them more readily available to the occupants of Phillip's Garden. Therefore the presence of cod may indicate an early summer occupation in addition to the main activity in the spring and early winter.
Harp Seal Availability
The faunal assemblages discussed here all suggest intensive exploitation of harp seal during their early winter and spring migrations. The higher percentages of fish and birds in Features 2T and 73 may represent activities that extended into the summer months, or short-term re-occupations of the site during the summer. The larger proportions of non-seal taxa may also relate to changes in the local availability of harp seals. If seals became less accessible from the site, the Dorset people may have experienced food shortfalls, leading them to expand the breadth of their diet at Phillip's Garden.
Changes in ice conditions and ocean temperature are probably important limiting factors with respect to harp seals and human hunters. Harp seal migration patterns are determined in large part by the movements of the ice (Sergeant 1991) . Harp seal breeding and molting is dependent on the availability of sufficient pack ice, and the animals spend the rest of the year feeding at the ice edge (Sergeant 1991:33-61) . Local variation in temperature and wind direction can influence the routing and timing of the harp seal migration. For example, spring winds from the west would force the pack ice onto the west coast of Newfoundland, driving the seals further out to sea and away from Phillip's Garden. Early break-up of the pack ice would precipitate a quick northward migration immediately following the molt, also reducing access to the seals at Phillip's Garden.
Large-scale climate variation in the North Atlantic during the Holocene is linked to solar output (Bond et al. 2001 ) and atmospheric (Hurrell et al. 2001 ) and ocean circulation (Visbeck 2002) . Changes in ocean surface temperature are tied to the North Atlantic atmospheric oscillation (NOA), which dictates climate variability, wind speed and direction, heat and moisture transport, and the number and intensity of storms in the region, especially in the winter (Hurrell et al. 2001) . Changes in the NOA affect, among other things, the production of zooplankton and the distributions and populations of marine species (Hurrell et al. 2001) . Changes in primary productivity in combination with shifting sea-ice patterns could result in higher rates of harp seal pup mortality and poorer fitness of whelping females. In combination, these conditions could produce an overall decrease in herd size, reducing access to harp seals by human hunters throughout the eastern Canadian Arctic.
There is evidence for climatic changes that may relate to the increase in diet breadth witnessed at Phillip's Garden around 1500 B.P. Terrestrial and marine source chemicals found in the GISP2 ice core from Summit, Greenland, reflect past atmospheric and environmental changes in the mid to high northern latitudes (Mayewski et al. 1993 (Mayewski et al. , 1994 O'Brien et al. 1995) . Decreased sea salt sodium values in the GISP2 core between 2700 and 1500 B.P. indicate a period of milder climate (O'Brien et al. 1995 (O'Brien et al. :1962 . At approximately 1500 B.P. there was an increase in sea salt sodium, indicating climatic cooling in the marine source regions for the GISP2 core. This also marks the beginning of an increase in the ratio of non-sea salt calcium to non-sea salt magnesium, indicating changing circulation patterns over northern terrestrial regions (O'Brien et al. 1995) . However, other GISP2 chemical indicators such as non-sea salt potassium do not show any marked change at this time. This probably relates to the fact that over the course of the Holocene, climate change occurred on an increasingly regional basis (O'Brien et al. 1995 (O'Brien et al. :1963 . Closer to Phillip's Garden, chironomid (midge) remains from Bass Pond, near Port au Choix, provide a good proxy indicator of summer pond water temperatures. They show a steady increase in temperature beginning at about 1600 B.P., roughly 100 years before the change in subsistence patterns at Phillip's Garden, and reaching a maximum at about 1200 B.P. (Bell et al., in press; Rosenberg 1998) . This is the largest increase in temperature registered in the pond in the last 5,000 years. Trevor Bell (personal communication 2002) has suggested that this warming trend may relate to decreased cloud cover and fog as a result of a decrease in the amount of sea ice in the region. Thus, subsistence change at Phillip's Garden took place during a shift in northern latitude atmospheric circulation patterns, and shortly after the onset of a local climatic warming.
Discussion
The Dorset occupation of the island of Newfoundland ended around 1200 B.P., shortly after the abandonment of Phillip's Garden. The Dorset disappearance from the island has often been blamed on a marked decrease in the availability of harp seals. Tuck and Pastore (1985; Pastore 1986) were the first to suggest that the failure of the harp seal hunt might have triggered a series of events which brought about the extinction of the Dorset in Newfoundland. More recently, Renouf and her colleagues have suggested that the Dorset left the island following a period of climatic warming that was detrimental to the harp seal hunt (Bell et al. in press; Renouf 1993:206-207) . The faunal data presented here provide the first direct faunal evidence related to this hypothesis, and the marked increase in non-seal taxa through time at Phillip's Garden appears to lend it some support.
At present any interpretations of Dorset subsistence patterns in Newfoundland must remain tentative. This is due to the paucity of direct evidence, in the form of preserved faunal remains, for subsistence practices on the island. Dorset settlement and subsistence patterns in Newfoundland have not been formally modelled until fairly recently. The existing models, proposed by Robbins (1985) , Pastore (1986) , and Schwarz (1994) rely heavily on site location information. They may over-emphasize the importance of the harp seal in Dorset subsistence on the island because they have been strongly influenced by the single large published faunal assemblage from Phillip's Garden, which, given its unique location, may not be representative of activities across the island.
Seasonal variability is a universal component of high-latitude hunter-gatherer subsistence economies, and models of the Dorset subsistence economy in Newfoundland assume that different types of site locations represent different seasons of activity. To simplify, they suggest spring seal hunting at the outer coast, summer exploitation of a wide range of species from inner-coastal locations, fall caribou hunting in the interior, and a possible return to the outer coast for the winter (Schwarz 1994) . Robbins (1985) also suggests that there were regional differences in Dorset subsistence practices on the island. None of these models, however, include the possibility of temporal variation, implying that subsistence practices on the island were static through time.
A recently excavated faunal assemblage from the Dorset site of Peat Garden North (Hartery and Rast 2001; Reader 1998) , 60 km north of Phillip's Garden (Fig. 1) , presents the first direct evidence concerning the degree of seasonal subsistence variation on the island. The site has produced a single charcoal-based radiocarbon date of 1570Ϯ60 B.P. (Beta-113160; Hartery and Rast 2001) . The faunal assemblage includes several different seal species, caribou, beaver, and a range of birds indicating a diversified subsistence strategy at this location (Murray 1998 (Murray , 2000  see Table 3 ). Based on the high frequency of goose remains containing medullary bone, Murray (1998 Murray ( :3, 2000 argues that the site represents a warm season occupation. Seal remains comprise 43% of this assemblage, indicating that while seal species were still important to the hunters at Peat Garden North, Dorset subsistence practices were less focused on harp seal at this site than at Phillip's Garden. Clearly, the summer subsistence activities reflected here are far more generalized than the early winter and spring activities represented at nearby Phillip's Garden.
In addition to the seasonal subsistence variation postulated for the Dorset in Newfoundland (Pastore 1986; Robbins 1985; Schwarz 1994 ) and demonstrated in the composition of the faunal assemblages from Phillip's Garden and Peat Garden North, Robbins (1985) has also suggested regional subsistence variation for the Dorset on Newfoundland. Based on the availability of different prey species in different parts of the island, he suggests that Dorset subsistence focused on seals on the west coast and the Northern Peninsula, due to the Dorset's ready access to the migratory harp seal herds. He suggests a similar reliance on seal species on the northeast coast of the island, which provides access to the breeding grounds of the Front harp seal herd. He proposes a more varied, generalized subsistence strategy involving harbor and grey seals, caribou, fish, and birds on the south coast of the island and on the isthmus of the Avalon Peninsula, where harp seals are unavailable. The notion of regional variability within the Newfoundland Dorset is reinforced by the presence of distinct regional expressions of Dorset lithic technology on the island (LeBlanc 2000b; Robbins 1985 ).
Phillip's Garden obviously represents only one aspect of Dorset subsistence strategies in Newfoundland. However, the increasing proportion of fish and birds in the midden assemblages studied here indicates marked changes in subsistence practices at the site through time. In addition to the seasonal and regional variation that has already been postulated, this highlights the importance of considering temporal variability in any future modelling of Dorset subsistence activities in Newfoundland.
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